“Lhe Heasare HEASARD

Established December 1990

The HEASARC Charter:

« Maintain and disseminate data from previous and concurrent high-
energy astrophysics missions

* Provide software and data analysis support for these data sets

e Maintain and provide the necessary scientific and technical
expertise for the processing and interpretation of the data holding

* Develop and maintain multi-mission analysis and support tools

* Provide catalogs of observations and ancillary information for the
data holdings

* Coordinate data, software, and media standards with other
astrophysics sites.
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Past Missions

Ariel 5
ASCA
BBXRT
CGRO

Copernicus

COS B
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Einstein
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HEAO 1
HEAO 3
OSO 8
ROSAT
SAS 2
SAS 3
Vela 5B

Growth of the Archive

RXTE (1995-)
Chandra (1999- ) [data at CXC]
HETE-2 (2000- )
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HEASARC Data holdings as of 11/25/2003

XMM-Newton
19.0%

Holdings: 3219 Gigabytes

Astro-E2 (2005 launch)
GLAST (2007 launch)

e Data from 24
missions currently in
the archive

e 355 astronomical
catalogs & mission
tables

e The archive
volume was

3250 Gigabytes as of
the end of 2003



Data Restoration

HEASARC Data Holdings as of December 1, 2003

EITS ; Data
I Raw e EITs GIF ’ - |Analysis |, ———
Mission |Instr.| == - Raw Calibration Volume |Complete?
Data e |Products Products =  —  |Software
(Ghytes)
Chandra Ema!'nnl Emamnl Emamnl E'mamnl E'marnnl na
— Archive
ASM Complete  [Complete
Al W | | | | < 1.0 |yes
| |Ou|Tpleta [ [ | |
ASCA Complete® Complete® Complate® Complate® Complata® 401 |no
BEXRT Complete Complete Complete Complete Completa 1.1 |yes
[cGRo [ |Complete |Complete  [Complete  [Complete  |Complete | 219][no
Copemicus ‘ ‘Ourrpleta ‘ | ‘ iigiil:llgla ‘ < 1.0/ |yes
- Partialty
COS-B Complata Available Complete Complete Complata = 1.0 |yes
DxS Complete < 1.0 |yes
Einstain ‘ ‘cmplew ‘cmplew |cump|aua ‘Gurrplel:e ;j:i‘;'g‘h ‘ 15.9||yes
EUVE Complete  Complete Emﬂ" E"“T:' E"“’z:' 422 |no
|LE Complete Complete Complete Complete Complete Completa yEs
Partially Partially
EXOSAT ‘ME ‘G"“"’"’“’ ‘0"""’""” ‘0"""’"’“’ |“"“""""‘a Avaiable  |Avaiable 106 |
Partially Partially
‘GSPC Complste Complete " |Complele ™ |, iable  |Avaiable ves
Ginga Complete Complete Complete Complete 19.8 | |yes
Partially |[Partially
"“ ‘ ‘ Avaiable |[Avaiable ‘ ‘ ‘ 98 |ye=
Partially
HEADT ‘A2 ‘ Available ‘Ourrpleta |Gun|:lalna ‘Gurrplete ‘Gurrpleta ‘ 2.7 |yes
A3 Complate 6.1 |yes
Partially ||Partially  |Partially
Ad Available |[Avaiable |Available < 1.0||yas
HEAC-3 |Complete | [ [ [ [ [ 5.6 [ves
Partial Partial
0505 Complate Aﬁai'gg‘h A:ai‘;;’h Complete | Complete 6.6/|yes
ROSAT Complete Complete Complete Complete Completa 140 |no
SAS-2 ‘ ‘Gunpleln ij:ii:'g‘h |cump|aua ‘Gurrplel:a ‘Gurrpleha ‘ < 1.0||yes
[sAs-3 |Complete | [ [ [ [ [ 7.5 [yes
[velase [ |Complete  |Complete  [Complets | |Camplate | 5.6 [yes
| Complste e | continualy Updated Extemal Archive
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HEASARC: High Energy Astrophysics Science Arc..

E=Eremauiaaue Assist astrophysicists in all stages

| | @) hittp:/ fheasarc gsfenasa.go! >

HEASARC Sei
Information
What's New

Links
Calibration
ET
Site Map

BeppoSAX
CGRO
Chandra
EUVE
HETE-2
Integral
ROSAT
RXTE

Swift
XMM-Newton

HEASARC

High Energy Astrophysics
Science Archive Research Center

HEASARC Awchives Software & Tools

[ =--Archives & Software---
HEASARC Resources/Education
[---Resources/Education---

HEASARC | Observatories | Archive | Software | Tools | Help/FAQ | Education & Outreach

Search the HEASARC site:

The HEASARC is an archive of astronomy
data from extreme ultraviolet, X-ray, and
gamma-ray observatories. On this site,
you'll find archival data, multi-mission
software and analysis tools, information
about current and past observatory
missions, and information for educators
and the public.

« More about the HEASARC

« Frequently Asked Questions

Latest News

« NewBrowse: version 7 released (30 Jan}

« Imagine News: A Neutron Star Emerges As A
Rare Magnetic Emerald (28 Jan}

+ NVOservice hosted by HEASARC:

Search 12 Data Archives with one click! (21 Jan}
«+ Imagine News: Einstein Makes Extra
Dimensions Toe The Line (17 Dec)

« Proposals: Chandra Cycle 6 Call for Proposals
released (16 Dec)

« Analysis Software Update: HEASOFT 5.3

HEASARC
Picture of the Week

Astronomy Picture
of the Da

Browse the Archive

Education & Public Qutreach
« StarChild (Grades K-8: general
astronomy)
« Imagine the Universe (Grades 7-12:
high-energy astronomy)
s X-ray and Gamma-ray images of
celestial objects

of their archival research:

* Information and latest news
about HEASARC Catalogs

e Mission information

* Search catalogs & retrieve data
* Download analysis software

* Access documentation

released (25 Nov) ...and more
i More News Is my favorite object an X-ray, gamma-ra [ ] Astronomlcal sN/ eb Slte llnks
i or EUV source? |enter source name
Hipparcos
[N Latest Gamma-Ray Bursts Frequency Regime: [ X-Ray _¢](Submit]

Preprints

GRB031220: GCN Circ archive: HETE, optical. IR

GRB031203: GCN Circ archive: INTEGRAL, optical.

|R. x-ray. radio

Gamma-ray burst Coordinates Network Circulars
Archive

:
Internet zone /

» Public outreach & education



Sducation & Public Outreach

A service of the High Energy Astrophysics Learnzng Center

http://imagine.gsfc.nasa 2
1.8
1.6 1— M StarChild

1.4 +— M Imagine!

» Multi-level discussion of astronomy

» Lesson plans using actual satellite data g2
« CD-ROMs, posters = s
» Support teacher conferences 0.6
« Created by HEASARC scientists and o
programmers collaborating with teachers 0 e e 90 0o o1 02 03

 NCTM and NSTS standards listed
» Ask A High Energy Astronomer service
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Gamma-Ray Bursts * Cosmic Rays * Sup
Scientists * Astronauts - Space Probes & S
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Soptware: Feools & KXanadu

FTOOLS is a general software package which can
manipulate any type of FITS files, and can do selection,
analysis, and other scientifically useful tasks on FITS files
from high-energy astrophysics missions. Currently supported
missions include ASCA, ASTRO-E, CGRO, Einstein,
EXOSAT, OSO-8, ROSAT, RXTE, and Vela 5B.

XANADU is a software package comprising high-level

xa“ad“ programs for spectral (XSPEC), timing (XRONOS), and
Data analysis for imaging (XIMAGE) analysis of X-ray and gamma-ray

X-Ray Astronomy astronomy data files.

FTOOLS and XANADU work in an integrated common environment and are
distributed (either together or separately, according to the user’s requirement)
on a common release schedule. This package 1s called HEAsoft.



Counts/s/keV

Residuals

Soptware: Kanadu

BeppoSAX observations of GRB 970228

Multi-mission analysis software

» Spectral analysis: XSPEC
* Timing analysis: XRONOS
« Image analysis: XIMAGE
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Software: Feools

Machine-Independent and Portable

All code written in ANSI standard C or

Application FORTRAN. Machine-independent and
Subroutines portable.
(C or FORTRAN)

All data input/output is in the form of

Parameter |  FITSIO FITS files via the CFITSIO subroutine
I/F Library Library

interface, or occasionally, ASCII files.

All user input to the task is done via a

Parameter FITS parameter file.




Data Fovmat Standards

The HEASARC develops, coordinates and
promotes standardized FITS formats for

Sample FITS File

XTEMSION= 'BINTABLE' FITS BINARY TABLE

BITPIX - ; ; Binery data use within the High-Energy Astrophysics
: community.

EXTHNAME = 'EVENTS ' / Table name

TTYPElL = 'TIME / Label for lst column

TFORM1 = :1D / Data type: Double precision . . .

Troms - e o e eger These standards allow multi-mission

nalvysi k nd encour I lin
TIME FAWX RAWY DETX DETY X ¥ PHA a a yS S paC ages a d e Cou age eCyC g

—————————————————————————————————————————————— of software at considerable cost savings.
24305.2 18 25 19 25 235 344 1

24306.9 211 79 213 78 874 514 7

||||||||||||||||||||||||||

...... The HEASARC publishes these standards

------ e e e e e on the Web and in its journal, Legacy. It

also collaborates with new missions to
ensure that their data products conform to
these standards.



fHeasare Customers

The HEASARC has 4 groups of users:

« Investigators selected to use the INTEGRAL, RXTE and XMM-Newton
observatories which include scientists
- at US universities
- at NASA’s GSFC and other government labs
- from around the world
* Archival researchers
* The general public, who are interested in what NASA is doing
» Teachers, parents, and school children for education and outreach



Gigabytes transferred per year

Usage & Data Statistics

Number of Data Sets Transferred via ftp & http in 2003

BeppoSAX
469

BWROSAT
ORXTE
@CGRO
XMM-Newton
OASCA

O BeppoSAX
BEEUVE

20498 Data Sets Transferred

1998 1999 2000 2001 2002 2003
Datasets by
ftp & http 844 1406 1880 2270 2917 3943
Science Web
Pages & Images 198 234 371 399 580 872
Main E&PO Web
Pages & Images 203 358 678 1010 3108 7581
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GB of Data Transferred via ftp & http in 2003
I

ORXTE

B XMM-Newton
OSoftware

482 OASCA

\ BROSAT

O CGRO

B Chandra

O BeppoSAX

B HEASARC
Eother

3943 Gigabytes transferred




Data Lranspers by Mission over < Lime

History of ftp+http Data Transfers by Mission
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